INTRODUCTION
The genus Garuleum Cass. is a member of the tribe Calenduleae in the subfamily Asteroideae of the family Asteraceae (Bremer 1994) . Calenduleae comprises 12 genera, of which 11 occur naturally in southern Africa (Nordenstam 2007) . Only one genus, Calendula L., is confined to the northern hemisphere, but some of its species are cultivated or occur as weeds in southern Africa. The tribe is economically important as some species are highly palatable to livestock and game, e.g. Chrysanthemoides incana (Burm.f.) Norl. (Van Breda & Barnard 1987) , while others, e.g. Dimorphotheca cuneata DC., are poisonous to stock (Watt & Breyer-Brandwijk 1962) .
Garuleum can be distinguished from other genera in the tribe by its unique style. The style of the disc florets is deeply bifurcate, with linear lobes covered with papillae to well below point of bifurcation; whereas in other genera the style of disc florets is shallowly bifid with a short apical collar of hairs (Norlindh 1943; Goldblatt & Manning 2000; Herman et al. 2000) . In Garuleum, fruits develop from the ray florets only, except in G. bipinnatum, in which the disc florets are bisexual and the fruits that develop from these disc florets are winged, evidently as an adaptation to wind dispersal (Swelankomo 2010). The ray cypselae in this species vary in shape from obpyramidal-triangular with small acute angles to narrowly obovate or conical, and the disc cypselae are flattened and cordate, as in many species of Dimorphotheca Moench.
Garuleum currently includes eight species and two subspecies, all endemic to southern Africa (Merxmüller 1967) . Although widespread in southern Africa, Garuleum is absent from Botswana, Swaziland and the Limpopo and North-West Provinces of South Africa (Herman et al. 2000 (Herman et al. , 2003 .
No complete taxonomic revision exists for Garuleum, a situation that is rectified here with a detailed taxonomic treatment of the genus. Lectotypes are designated as required and full descriptions, a key to species, illustrations, and distributions are provided for all the species.
MATERIAL AND METHODS
Morphological characters in Garuleum were studied from herbarium specimens housed in PRE, NH, GRA and NBG (acronyms after Holmgren et al. 1990) . The length of the corolla, length and width of the involucre, length of the style and ovary, number of ray florets (where possible) and length of cypselae were measured with the aid of a Bausch & Lomb StereoZoom® Series microscope. Two cypselae from each taxon (except in G. album and G. tanacetifolium) were examined by means of a scanning electron microscope (ISI SX 25). All samples were dry and were not chemically treated before being sputter-coated with gold-palladium. Anthers were studied under a dissecting and light microscope (Olympus Vanox-S). Viscid aromatic shrub, 0.6-0.9 m high, abundantly leafy and branched, with white-woolly indumentum especially on abaxial surface of leaves, on peduncles and on involucre. Leaves sessile, alternate, lyrato-pinnatifid, 50-95 mm long, white-woolly on abaxial surface, green and very scabrid above, margin serrate with pungent teeth. Capitula radiate, several clustered towards ends of branchlets, peduncles white-woolly, 15-30 mm long. Involucre campanulate, 10 × 12-15 mm. Involucral bracts 3-seriate, imbricate, oblong-linear, apices reflexed, white-woolly abaxially, especially towards apices, outer bracts 5.0-5.5 mm long, middle bracts 8.5-9.0 mm long, inner bracts 12.0-12.5 mm long. Ray florets ± 26-37, female-fertile, purplish-blue; corolla limb oblong-elliptic, 9-15 × 2.5 mm, somewhat glandular towards base; corolla tube 4-5 mm long, glandular. Style 8.5-9.0 mm long, swollen at the base, glabrous, cylindric, branched, style branches linear, ± 2 mm long, subacute. Ovary glabrous, obovoid, ± 3-angled, 3 mm long. Mature cypselae not seen. Disc florets functionally male, yellow, 6-7 mm long; lobes narrowly ovate, 1.5 mm long, somewhat hairy on back. Anthers 3 mm long, linear, minutely caudate with a small apical, ovate appendage. Style, 8-9 mm long, terete swollen at base; style branches 1 mm long, narrowly ovate, hairy on outer surface. Ovary narrowly obovate in outline, compressed, narrowly winged, 4-5 mm long, glabrous. Flowering time: August-February. Figure 1A .
Distribution and habitat: Garuleum album is a rangerestricted species known only from a small area between Lusikisiki and Port St Johns in the Eastern Cape Province (Figure 3 ), occurring in a densely populated area where it is declining due to ongoing habitat loss and degradation. It is recorded from rocky, dolerite soils on hill-slopes at ca. 600 m.
Diagnosis: Garuleum album is distinguished by the soft, white-woolly indumentum, especially on the undersurface of the lyrato-pinnatifid leaves, the peduncle, and the involucre. Glandular-pubescent, viscidulous, aromatic, perennial herb, suffrutex or dwarf-shrub, 0.3-1.2 m high. Leaves alternate, sessile, ear clasping at bases, membranous, netted-veined, inciso-pinnatifid; the lobes short, sharply few-toothed, all teeth acuminate. Capitula pedunculate, radiate. Peduncle mostly solitary, rarely in a corymb. Involucre campanulate, 9-10 × 3 mm. Involucral bracts sub-biseriate, lanceolate-acuminate, 8.0-10.0 × 2-3 mm. Ray florets ± 15-20, female, fertile, purple-blue, violetblue, blue; corolla limb oblong-elliptic, 8-10 × 4 mm; corolla tube cylindric, up to 3 mm long, glandular. Style up to 4 mm long, linear branched, style branches ± 2.2 mm long. Ovary up to 2 mm long, glabrous, obovate in outline. Disc florets functionally male, yellow; lobes ovate, 0.2 mm long; corolla limb 5 mm long. Style 5 mm long, branched, style branches 0.2 mm long, linear with pollen sweeping hairs, which cover style below the point of bifurcation, for same length as that of branches. Anthers linear, minutely caudate with ovate apical appendages. Ovary up to 3 mm long. Cypselae 5.5 mm long, glabrous, three-angles, obpyramidial, strongly rugose. Flowering time: December-July. Figure Diagnosis: resembling G. sonchifolium in the alternate, membranous, coarsely toothed or more deeply cut leaves, but distinguished by the involucral bracts in 3 series, ovate-linear, with the outer bracts much shorter than the inner. Hilliard (1977) Shrub with simple and leafless stem at the base, branched above. Leaves alternate, scabrid-glandular, sessile, very densely crowded at ends of branches, recurved-spreading, interruptedly bipinnatipartite with sharply incised lobes, and pectinate rachis on both sides. Capitula radiate, solitary, shortly pedunculate. Involucre campanulate, 10 mm in diam. Involucral bracts in 2-series, more-or-less equal, oblong, slightly acute with membranous margins; outer ± 7.0 mm long; inner ± 7.5 mm long. Ray florets (10-)12, female, fertile, dark purple, mauve, pale lilac or white, oblong-elliptic; corolla limb 12.0-12.5 mm long, narrowly linear; corolla tube up to 4 mm long, glandular. Style up to 5.5 mm long, linear, branched, style branches ± 2 mm long. Ovary up to 2.2 mm long, glabrous, obovate in outline. Mature cypselae not seen. Disc florets functionally male, yellow, 5-lobed; lobes ovate, 0.2 mm long; corolla limb 2.5-3.0 mm long, glandular; corolla tube 1.2 mm long, glandular. Style 3.0-3.2 mm long, branched, style branches ± 1 mm long, linear with pollen sweeping hairs. Anthers linear, minutely caudate, with ovate apical appendages. Ovary up to 2.5 mm long. Flowering time: May to June. Figure 1E .
Distribution and habitat:
Garuleum tanacetifolium is endemic to the Sneeuberg Centre of Endemism, ( Figure  6 ), 1 200 to 1 800 m. It was found along edges of forests and on mountain ridges, abundant on sandstone soils. Until now Garuleum tanacetifolium was known from just two collections on the Boschberg and was treated as DDT (Data Deficient-Taxonomically problematic) in conservation assessments (Raimondo et al. 2009 ).
Recent collections by R. Clark, during field work for a checklist of Boschberg, have shown that the species is in fact abundant in the Nardousberg area of the Sneeuberg, certain south-facing slopes above 1 600 m, and occurs locally on the Boschberg in montane fynbos. It also apparently occurs on the Great Winterberg-Amatolas but has not been collected from there (R. Clark pers. comm., January 2013).
Diagnosis: Garuleum tanacetifolium is distinguished from other species by recurved-spreading, bipinnatipartite leaves with sharply incised, pectinate lobes, and heads borne on a short, inconspicuous peduncle. Viscid, aromatic, well-branched shrublet, up to 600 mm high; stems and leaves rough with glandular hairs. Leaves sessile, alternate, oblong in outline, up to 50 × 20 mm, once or twice pinnatisect, the segments very narrow, sometimes lobulate, sub-acute, base half-clasping. Capitula solitary, showy, on long remotely leafy or bracteate peduncles terminating upper branches. Involucre campanulate. Involucral bracts in ± 4 series, imbricate; outer shorter 3.5-4.0 mm long; middle up to 5 mm long; inner 5.5-6.0 mm long, all ovate, gland-dotted, apices obtuse to acute. Ray florets female, fertile, blue or white; corolla limb 6.5-7.0 × 2 mm, oblong-elliptic; corolla tube up to 2.8 mm long, glandular, cylindric. Style up to 2.8 mm long, branched, linear, style branches 2.2 mm long. Ovary up to 2 mm long, glabrous, obovate in outline. Disc florets functionally male, yellow, 5-lobed; lobes ovate, 0.2 mm long; corolla limb glandular, 2.5-3.0 mm long; corolla tube 1 mm long, glandular. Style 4.0-4.5 mm long, branched, style branches 0.2 mm long, linear with pollen sweeping hairs, which cover style below point of bifurcation. Anthers linear, minutely caudate, with ovate apical appendages. Ovary up to 2.5 mm long. Cypselae ± 6 mm long, glabrous, narrowly obovate, somewhat 3-angled, obscurely winged, obscurely transversely wrinkled, light yellowing-brown. Flowering time: January-May. Figure 1F , 2E.
Diagnosis: distinguished from other species by the stem and leaves that are rough with glandular hairs, and ovate involucral bracts.
Garuleum woodii is recorded from Lesotho to Ficksburg and Platberg outside Harrismith, northwards along the Drakensberg to Wakkerstroom, and inland to Suikerbosrand Nature Reserve in Gauteng, (Figure 7 ), 1 645-2 745 m. It occurs on hillsides and mountain slopes along streams and rivers, on cliff faces and along roads and ridges, on sandstone or clay soils in stony or rocky situations.
Additional specimens
Aromatic, viscid, subshrub, 0.6-1.5 m tall. Stems arising from woody rootstock, up to 3 cm in diam., erect, usually branched, striate or slightly furrowed, glandular. Leaves alternate, glandular, about 10-40 mm long, bipinnatipartite. Capitula radiate, pedunculate, solitary at ends of stem and branches or arranged in loose corymbs. Peduncles vary greatly in length, up to 120 mm long, and have a few small, dentate or entire bracts. Involucre campanulate 5-8 mm high, ± 10 mm broad when pressed. Involucral bracts in 2 or 3 series, imbricate, ± glandular, outer bracts narrowly lanceolate, ± 3.0-4.0 mm long, inner bracts narrowly oblonglanceolate, ± 5.0-6.0 mm long, with whitish-scarious margins and often violet tips. Ray florets female, fertile, strap shaped, varying a lot in colour, including white, blue, mauve, purple and violet, and are about as long as involucres; corolla limb up to 10-15 × 3 mm, elliptic; corolla tube up to 3 mm long, glandular, cylindric. Style up to 3 mm long, branched, linear, style branches 2 mm long, subacute. Ovary up to 2.1 mm long, glabrous, obovate in outline, angled. Cypselae: compressed triangularobpyramidal, ± 4.0-5.0 mm long, glabrous. Disc florets bisexual, yellow and about same size as involucres; corolla limb 3 mm long, widening upwards, glandular, 5-lobed; lobes ovate, 0.2 mm long; lower part of corolla tubular, 1.8 mm long, glandular. Style up to 5 mm long, branched, curved, bulbous at the base, style branches 2.5 mm long with stigmatic papillae along sides. Anthers 2 mm long, linear, with an ovate apical appendage, caudate. Ovary 3 mm long. Cypselae: outer fertile, obovate and slightly emarginate at the tip or almost obcordate, marginal wing with stiff, thickened margin, up to 5.0 × 3.5 mm, inner sterile narrowly obovate, 5-6 × 2 mm, pellucid. Flowering time: throughout the year. Figure  1D This species is palatable to livestock and is aromatic. The flowers have a range of colours from white to blue, mauve, purple and violet and has horticultural potential as it is easily cultivated (Swelankomo 2010) . The roots were used as snake bite remedy among early settlers. Farmers have also used a decoction or a tincture of it in various diseases of the chest, and in the Cape the root has been used in preparing a mouth wash (Watt & Breyer-Brandwijk 1962) .
Diagnosis: Garuleum bipinnatum is the only species where both ray and outer disc florets develop fertile cypselae; the leaves are twice-pinnate, decreasing in size and degree of lobing towards the inflorescence; inner bracts have whitish-scarious margins and often violet tips, and the plant is glabrous. It can be easily confused with Garuleum schinzii, but in G. schinzii the fruits develop from ray florets only, and the plant is glandularhispid.
Additional specimens dolle after his death (Stafleu & Cowan 1981) . Of the four specimens labeled O. pinnatifidum in De Candolle's herbarium, the two left hand specimens are from L'Héritier's herbarium: the first bears a label to that effect and the second the appropriate locality label. Both are thus syntypes. We designate the right hand specimen as lectotype as it bears the correct locality label, is the most complete, and closely matches the illustration of the species published by L'Héritier (1785) in the protologue. Aromatic, viscid, much branched shrub, 0.3-1.5 m tall. Stem thick, terete, leafy throughout, dividing into flower-bearing peduncles above. Leaves alternate, sessile, pinnate, minutely villous and ciliate ± 50 mm long; pinnae oblong, irregularly serrate, somewhat obtuse, diminishing in size. Capitula radiate, pedunculate. Peduncle solitary. Involucre campanulate, up to 10 mm long. Involucral bracts in 2-series, more-or-less equal, thick, acute; outer 3.5-4.0 × 1 mm; inner 4.0-5.0 × 1 mm. Ray florets ± 18, female, fertile, strap-shaped, blue, mauve; corolla limb up to 9 × 3 mm, elliptic; corolla tube 2.8-3.0 mm long, glandular, cylindric. Style up to 3 mm long, linear, branched, style branches 2.2 mm long, sub-acute. Ovary up to 2.1 mm long, glabrous, obovate in outline. Disc florets functionally male, yellow, 5-lobed; lobes ovate, 0.2 mm long; corolla tube very hairy. Style 3.5-4.0 mm long, branched, style branches 0.2 mm long, linear with pollen sweeping hairs, which cover the style below the point of bifurcation for the same length as that of the branches. Anthers minutely caudate, linear with ovate apical appendages. Ovary up to 2 mm long. Cypselae 3.0-3.5 mm long, glabrous, 3-ribbed, narrowly obovate and the surface is rugose and papillate. Flowering time: October-May. Figure 1G, Diagnosis: distinguished from other Garuleum species by its bipinnate leaves and loose involucral bracts covered with glandular-pilose hairs. Merxmüller (1967) separated schinzii in into two subspecies. In Garuleum schinzii subsp. schinzii, the ray florets are blue, this species prefers limestone, shale and calcareous soils. It occurs from Bethanien District, Aus down to Klein Karas (Namibia) and from Langeberg Range to Barkly West as far south as Belmont (Northern Cape Province). In Garuleum schinzii subsp. crinitum, the ray florets are white; this species prefers dolomite soils and it occurs from Windhoek and Rehobot as far south as Bullesport Mountains (Namibia). Distribution and habitat: found in Namibia (Bethanien District, Aus down to Klein Karas) and Northern Cape Province, from Langeberg Range to Barkly West as far south as Belmont, (Figure 11 ), 1 069-1 145 m, occurring on hill slopes, along roads, in valleys, on limestone, shale, calcareous sands and dry riverbeds.
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